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Translation [machine] of JP 08-131841 



CLAIMS 



[Claim 1] The member which has the photocatalyst operation characterized by forming in a base 
material front face the thin film which consists of a mixolimnion of the photocatalyst particle and 
photocatalyst activity corrosion resistance binder which fixed metal particles by the photoreduction 
method. 

[Claim 2] Said photocatalyst activity corrosion resistance binder is a member which has the 
photocatalyst operation according to claim 1 characterized by having water repellence. 

[Claim 3] Said photocatalyst activity corrosion resistance binder is a member which has the 
photocatalyst operation according to claim 1 characterized by being a cover coat. 



DETAILED DESCRIPTION 



[0001] 

[Industrial Application] This invention relates to the member which has the function which 
disassembles harmful matter, such as antibacterial, antifouling property, deordorization nature, and 
NOx, into the front face of base materials, such as a tile, glass (mirror), a sanitary ware, and fancy 
plywood. 
[0002] 

[Description of the Prior Art] On the surface of the base material, the approach of forming the thin 
film of the photocatalyst of anatase Ti02 grade in a base material front face conventionally is 
proposed as an approach of adding functions, such as antibacterial, antifouling property, and 
deordorization nature. 

[0003] Anatase mold Ti02 particle is kneaded to a binder as the one approach, and the approach 
of applying this to a base material front face, and heat-treating it is learned. As other approaches, 
these people indicated in JP,5-253544,A. A binder layer is formed in the front face of the plate-like 
part material which constitutes the wall surface, floor line, or head-lining side of habitation space. It 
is made to spray and adhere so that that part may expose to the front face of this binder layer the 
photocatalyst impalpable powder which makes the anatase mold Ti02 a subject from a binder 
layer. Subsequently, after heating in [ 300 degrees-C or more ] less than 900 degrees C and 
making a binder layer fuse, there is the manufacture approach of the plate-like part material 
equipped with the deordorization function characterized by cooling and making it make a binder 
layer solidify^ 
[0004] 

[Problem(s) to be Solved by the Invention] The approach of kneading anatase mold Ti02 particle to 



a binder, and applying this to a base material front face, and heat-treating it was not enough as the 
property by photocatalyst operation of deordorization nature etc., in order that a binder might cover 
a site [ activity / photocatalyst ]. Moreover, by the approach of JP,5-253544,A, although 
deordorization nature etc. was good when heat-treating at 300 degrees C or more less than 900 
degrees C, a good deordorization property was not acquired at less than 300-degree C low 
temperature. Therefore, it was difficult to add photocatalyst activity with the good deordorization 
property excellent in base materials, such as plastics without thermal resistance, etc. Although it is 
necessary to carry out mono dispersion of the photocatalyst particle into suspension in the last 
process which applies a photocatalyst particle to a base material as the reason therefore, the 
dispersant of an organic system is added, the dispersant does not fully carry out decomposition 
evaporation at less than 300 degrees C, but it thinks because it remains so that a site [ activity / on 
a photocatalyst particle ] may be covered. 

[0005] Moreover, by the approach of JP,5-253544,A, at the temperature of less than 800 degrees 
C, the photocatalyst layer which forms a base material front face is the porosity of 40% or more of 
porosity, therefore there was an inclination for dirt to tends to be attached. Moreover, by the 
approach of kneading a photocatalyst particle with the resin which has water repellence, and 
carrying out spreading heat treatment on a base material front face, although it is desirable to have 
water repellence as for a base material front face if it says from a viewpoint of antibacterial and 
antifouling property, since a base material front face was covered by the particle which has water 
repellence further, there was water repellence, but since a site [ activity / on a photocatalyst particle 
] will be too covered with water-repellent resin, it did not have photocatalyst activity. 
[0006] the member which this invention is made in view of the above situation, and has 
photocatalyst activity also with good heat treatment of less than 300-degree C low temperature - 
producible - a base material front face - dirt - being attached - hard - in addition - and it aims at 
offering the member structure where other functions, such as photocatalyst activity and water 
repellence, may be made to live together on a base material front face. 
[0007] 

[Means for Solving the Problem] In this invention, the thin film which consists of a mixolimnion of 
the photocatalyst particle and photocatalyst activity corrosion resistance binder which fixed metal 
particles to the base material front face by the photoreduction method in the member which has a 
photocatalyst operation that the above-mentioned technical problem should be solved was formed. 
[0008] Pottery, a ceramic, a metal, glass, thermosetting resin, thermoplastics, or its composite of 
the quality of the material of a base material is fundamentally good anything here. What kind of 
thing is sufficient also as the configuration of a base material, and the thing of the complicated 
configuration of the thing of the simple configuration of tabular objects, such as a spherical object 
and cylinder object, a roll, a tile, a wallplate, and flooring, etc. or a sanitary ware, a washstand, an 
organ bath, a sink, etc. is also available. Moreover, porosity or the substantia compacta is sufficient 
as a base material front face. 

[0009] When it supports to a photocatalyst particle, metal particles mean the metal particles which 
can catch an electron, when light is irradiated by the photocatalyst particle and an electron and an 
electron hole generate, and specifically mean Ag, Cu, Pt, Pd, nickel, Co, Fe, etc. The approach of 
the immobilization by the photoreduction method putting in a photocatalyst particle into a metal salt 
water solution, irradiating light including ultraviolet rays, and making a metal fixing to a 
photocatalyst particle is said. 

[0010] A photocatalyst particle is a semi-conductor particle which has sufficient band gap to 
demonstrate a deodorization function, an antibacterial function, etc. Although there is also an 
opinion (JP,4-29393,B) of carrying out an electrocution by impressing the electrical potential 




difference more than predetermined as a reason a photocatalyst particle has an antibacterial 
function, generally it thinks like the deodorization property for the active oxygen produced at the 
time of an optical exposure. In order to generate active oxygen, it requires that it is more nearly up 
than hydrogen generating potential when the location of the conduction band of a semi-conductor 
expresses with a band scheme, and there is upper limit of a valence band caudad from oxygen 
evolution potential. There are Ti02, SrTi03, ZnO, SiC, GaP, CdS, CdSe, and MoS3 grade in the 
semi-conductor which fulfills this condition. Moreover, since the location of a conduction band will 
be moved up if it atomizes, if it is an about 1-1 Onm particle, Sn02, W03, Fe 203, and Bi203 grade 
can also generate active oxygen. Among these, it is chemically stable, and since a particle with 
cheaply high activity can be obtained, especially the anatase mold Ti02 is desirable. 
[001 1] The production approach of the photocatalyst particle which fixed metal particles by the 
photoreduction method is performed by the approach shown below. First, a photocatalyst sol 
solution is produced. If possible, mono dispersion of the photocatalyst sol is carried out. For 
example, since the isoelectric point is PH6.5, it is made to distribute with acidity or alkalinity in the 
case of the anatase mold Ti02. Under the present circumstances, in order to raise dispersibility, a 
dispersant (deflocculatant), a surface active agent, or a finishing agent may be added. The solvent 
used for a photocatalyst sol solution is fundamentally good anything. Generally, water and ethanol 
are often used. 

[0012] Next, the metal solution adjusted to the almost same PH as a photocatalyst sol solution is 
added in a photocatalyst sol solution. PH of a metal solution is made almost the same as a 
photocatalyst sol solution for maintaining the mono dispersion nature of a photocatalyst sol here by 
making it not, change the F-potential in the solution of a photocatalyst sol if possible. The solution 
which consists of a salt which a metal solution means the solution which consists of a salt 
containing the metal which can catch an electron when light is irradiated by the photocatalyst 
particle and an electron and an electron hole generate, and a solvent, and more specifically 
contains Ag, Cu, Pt, Pd, nickel, Co, Fe, etc., and a solvent here is said. As a salt containing Ag, 
Cu, Pt, Pd, nickel, Co, Fe, etc., a silver nitrate, copper acetate, copper carbonate, a copper sulfate, 
a cuprous chloride, a cupric chloride, chioroplatinic acid, a palladium chloride, a nickel chloride, a 
cobalt chloride, ferrous chloride, a ferric chloride, etc. are mentioned. Moreover, although water, 
ethanol, propanol, etc. can be used as a solvent, it is desirable to use the class same if possible as 
a photocatalyst sol. 

[0013] Next, light including ultraviolet rays is irradiated, stirring a photocatalyst sol solution and 
metal salting in liquid. An ultraviolet ray lamp, a BLB lamp, a xenon lamp, a mercury-vapor lamp, a 
fluorescent lamp, etc. are specifically mentioned that the light source which irradiates the light 
which includes ultraviolet rays here should just be what may irradiate light including ultraviolet rays. 
It is better to irradiate in the first place from the container upper part, although the exposure 
approach of light including ultraviolet rays is not asked fundamentally, either. It is because there is 
no absorption of ultraviolet rays with a container. Several cm - about 10cm of numbers of the 
distance of the light source and a container are [ second ] good. It is because an illuminance will 
fall if too far [ when too near, there is a possibility that the top face of the sample solution may get 
dry with the heat emitted from the light source, and ]. Although irradiation time changes with 
illuminances of the light source, if it is irradiated several seconds - about 10 minutes of numbers, a 
metal will adhere to a photocatalyst particle firmly. 

[0014] A photocatalyst activity corrosion resistance binder says the thing of the binder which 
decomposes and cannot deteriorate easily due to a photocatalysis, and siloxane resin, silicon 
resin, a fluororesin, a cover coat, silicic-acid glass, etc. are the typical thing. It is better to have 
translucency, in order for the photocatalyst activity corrosion resistance binder used here to be that 




of a wrap about most photocatalyst particles and to make good photocatalyst activity on the front 
face of a base material into a mixolimnion. In addition, when the point that dirt cannot be attached 
easily is taken into consideration, as for a binder, what has the water repellence of siloxane resin, a 
fluororesin, etc. is desirable. 
[0015] 

[Function] Since the site [ activity / particle / photocatalyst ] is beforehand covered by metal 
particles, such as Ag, Cu, Pt, Pd, nickel, Co, and Fe A site [ activity / particle / photocatalyst ] is not 
covered with a photocatalyst activity corrosion resistance binder at the time of kneading with a 
photocatalyst activity corrosion resistance binder. Since many photocatalyst particles are buried 
into a photocatalyst activity corrosion resistance binder while good photocatalyst activity is 
maintained according to the supplementary effectiveness of metal particles, when a mixolimnion is 
formed, A base material front face is comparatively smooth, and dirt cannot be easily attached as 
compared with the case where the photocatalyst particle is exposed to a base material maximum 
front face. 
[0016] 
[Example] 

After diluting with propanol the siloxane clearance coat resin which has water repellence in the 
alumina base material of 10cm angle, (Example 1) Apply the solution which added the curing agent 
and a nitric acid adjusts PH to the nitric-acid dispersion liquid (PH0.8) of Ti02 sol of 0.01 
micrometers of diameters of a crystal on it further. After having added the copper acetate water 
solution set to PH 0.8 [ about ], having arranged the light source which becomes the location of 
about 8cm of solution upper parts from a 4W BLB lamp, and 15 spectra's having irradiated and 
making Ti02 support copper, the solid content of Ti02 sol adds the siloxane clearance coat resin 
which has water repellence about 20% of the weight, the paint which carried out sequential 
addition and obtained the propanol and the curing agent of a diluent further is applied, and it heat- 
treats at 150 degrees C, and is shown in drawing 1 - the sample [ like ] was obtained. In drawing 1 
, in 1 , siloxane clearance coat resin (photocatalyst activity corrosion resistance binder) and 3 show 
Ti02 particle (photocatalyst particle), and, as for a base material and 2, 4 shows a copper grain 
child (metal particles). It evaluated [ sample / which was obtained ] about the deodorization 
property R30 at the time of an optical exposure (L), and abrasion resistance. 
[0017] The deodorization property R30 at the time of an optical exposure (L) is the concentration 
rate of change after arranging a sample side in distance of 8cm from the light source (BLB 
fluorescent lamp 4W) in the glassware of 1 1L, pouring in methyl mercaptan gas into a container so 
that it may become the initial concentration of 3 ppm, and irradiating 30 spectrum. About abrasion 
resistance, sliding wear which used the plastics rubber was performed, and change of an 
appearance was compared and evaluated. A valuation basis is shown below. 
0 :40 times round trip - receiving - change-less O: - the layer which a blemish enters [ the layer 
which a blemish enters / the layer which a blemish enters by less than 40 sliding 10 times or more, 
and contains a photocatalyst / by sliding below more than exfoliation **:5 time 10 time, and 
contains a photocatalyst ] by sliding below exfoliation x:5 time, and contains a photocatalyst - 
exfoliation [0018] Consequently, the deodorization property showed the result also with as good 
abrasion resistance as O R30(L) =80%. As a result of measuring the wetting angle of the water 
furthermore dropped at the base material front face with the contact angle measuring instrument, it 
became, the high value was shown and it was checked 73% and that there is water repellence. 
This high wettability is understood because most base material front faces are covered by water- 
repellent resin. 

[0019] After diluting with propanol the siloxane clearance coat resin which has water repellence in 




the alumina base material of 10cm angle, (Example 1 of a comparison) The solution which added 
the curing agent is applied. Furthermore, the solid content of Ti02 sol adds on it the siloxane 
clearance coat resin which has water repellence about 20% of the weight to the nitric-acid 
dispersion liquid (PH0.8) of Ti02 sol of 0.01 micrometers of diameters of a crystal, and the paint 
which carried out sequential addition and obtained the propanol and the curing agent of a diluent 
further is applied .It heat-treated at 150 degrees C, and the sample was obtained. It evaluated [ 
sample / which was obtained ] about the deodorization property R30 at the time of an optical 
exposure (L), and abrasion resistance. 

[0020] Consequently, the deodorization property was not good although abrasion resistance 
indicated the good result to be O, and the deodorization property was carrying out the optical 
exposure with R30(L) =18%. As a result of measuring the wetting angle of the water furthermore 
dropped at the base material front face with the contact angle measuring instrument, it became, the 
high value was shown and it was checked 66% and that there is water repellence. This high 
wettability is understood because most base material front faces are covered by water-repellent 
resin. 

[0021] A Si02-aluminum203-PbO frit (540 degrees C of softening temperatures) is applied to the 
tile base material front face of 15cm angle. At 680 degrees C After baking, (Example 2) The light 
source which adds the copper-sulfate water solution which adjusted PH to the nitric-acid dispersion 
liquid (PH0.8) of Ti02 sol of 0.01 micrometers of diameters of a crystal with the nitric acid, and was 
set to PH 0.8 [ about ], and becomes the location of about 8cm of solution upper parts from a 4W 
BLB lamp is arranged. The metal support photocatalyst sol which it irradiated [ sol ] 15 spectrum 
and made Ti02 support copper, and the kneading object of a Si02-aluminum203-PbO frit were 
applied, it calcinated at 680 degrees C, and the sample was obtained. It evaluated [ sample / which 
was obtained ] about the difficulty of being attached of the deodorization property R30 at the time 
of an optical exposure (L), abrasion resistance, and dirt. 

[0022] Evaluation of the difficulty of being attached of dirt drew the line in thick black Magic ink on 
the base material front face, and evaluated it by dirt condition after wiping off ink by the ethanol 
after desiccation. An evaluation index is shown. 

O : - O: to which marks disappear completely - **:ashes with which marks remain faintly - x: in 
which blue marks remain - as a result of [ the ] black marks' remaining, R30 (L) was attached 82%, 
as for abrasion resistance, O and dirt were attached, and the good result was indicated to be hard 
O. 

[0023] (Example 2 of a comparison) After applying a Si02-aluminum203-PbO frit (540 degrees C 
of softening temperatures) to the tile base material front face of 15cm angle, the nitric-acid 
dispersion liquid (PH0.8) of Ti02 sol of 0.01 micrometers of diameters of a crystal were further 
applied on it, it calcinated at 680 degrees C, and the sample was obtained. It evaluated [ sample / 
which was obtained ] about the difficulty of being attached of the deodorization property R30 at the 
time of an optical exposure (L), abrasion resistance, and dirt. Consequently, although R30 (L) 
showed the result with as good abrasion resistance as O 92%, the difficulty of being attached of 
dirt was x. 
[0024] 

[Effect of the Invention] the member which has photocatalyst activity also with good heat treatment 
of less than 300-degree C low temperature by forming in the base material front face the thin film 
which consists of a mixolimnion of the photocatalyst particle and photocatalyst activity corrosion 
resistance binder which fixed metal particles by the photoreduction method - producible - a base 
material front face - dirt - being attached - hard - abrasion resistance - good - in addition - and 
the member structure where other functions, such as photocatalyst activity and water repellence, 




may be made to live together on a base material front face can be offered. 




Translation [machine] of JP 08-283022 



CLAIMS 



[Claim 1] Ti02 whose particle size is 5-300nm from - the compound ultrafine particle which an 
ultrafme particle with a particle size [ of a minor diameter ] of 0.5-50nm projects from this on the 
becoming ultrafine particle front face, and it comes to support - it is - the above Ti02 an ultrafine 
particle - anatase mold Ti02 Rutile mold Ti02 Ti02 characterized by including an ultrafine particle 
System compound ultrafine particle. 

[Claim 2] Ti02 according to claim 1 which are at least one sort of metals chosen from the group 
which the ultrafine particle supported becomes from Fe, Co, nickel, Cu, Ru, Rh, Pd, Ag, Pt, and Au, 
or/and its compound (the ceramics is included) System compound ultrafine particle. 

[Claim 3] Ti02 from - the becoming ultrafine particle - anatase mold Ti02 50 - 80 % of the weight 
of ultrafine particles, and rutile mold Ti02 Ti02 according to claim 1 or 2 which consists of 20 - 50 
% of the weight of ultrafine particles System compound ultrafine particle. 

[Claim 4] general formula Ti-M (it Rh(s) however, M - Fe, Co, nickel, Cu, and Ru -) they are at 
least one sort of elements chosen from the group which consists of Pd, Ag, Pt, and Au. The inside 
of the gas ambient atmosphere which contains oxygen or/and nitrogen for the raw material which 
consists of a presentation shown, [ whether the heating dissolution is carried out in an inert gas 
ambient atmosphere or nitrogen-gas-atmosphere mind, and the raw material which evaporated is 
made to react with the oxygen in the above-mentioned ambient atmosphere, and ] or it reacts with 
oxygen after ultrafine particle generation - making - Ti02 from - Ti02 characterized by producing 
the compound ultrafine particle which the ultrafine particle of a minor diameter projects from this on 
the becoming ultrafine particle front face, and it comes to support The manufacture approach of a 
system compound ultrafine particle. 

[Claim 5] The approach according to claim 4 using the alloy which consists of Ti50 - 99 atom %, 
and one to M element 50 atom % as a raw material. 



DETAILED DESCRIPTION 



[0001] 

[Industrial Application] this invention - Ti02 a system compound ultrafine particle and its 
manufacture approach - being related - further - detailed - Ti02 from - Ti02 which the ultrafine 
particle of a minor diameter projects from this on the becoming ultrafine particle front face, and it 
comes to support It is related with a system compound ultrafine particle and its manufacture 
approach. 



[0002] 

[Description of the Prior Art] Ti02 It is known that it is very effective as a photocatalyst. For 
example, if a semi-conductor (Ti02) electrode and a platinum electrode are immersed underwater 
and light is irradiated, in a semiconductor electrode, the electron (e-) which suited the valence band 
will be excited by the conduction band, and an electron hole (h+) will generate to a valence band. 
Consequently, h+ produced in the valence band It moves to a semiconductor electrode front face, 
and reacts with water according to the reaction formula (1) of the following-izing 1 , and oxygen 
occurs from the front face of a semiconductor electrode. 
[Formula 1] 

2H2 0 + 4h+->02** + 4H+-.(1) 

[0003] On the other hand, from the interior of a semiconductor electrode, the excitation electron (e- 
) produced in the conduction band reaches a platinum electrode through lead wire, returns a proton 
(H+) like the reaction formula (2) of the following-izing 2 here, and generates hydrogen. 
[Formula 2] 

2H+ + 2e-->H2**-(2) 

The decomposition reaction of the water by such semiconductor electrode is called Honda and the 
Fujishima effectiveness. 

[0004] Although research on a semi-conductor photoelectrical pole has been advanced all over the 
world by doing the beginning Honda's and Fujishima's and others research, it is found out instead 
of using a semiconductor electrode that the decomposition reaction of water occurs also with the 
photocatalyst which made noble metals, such as Pt and Ru, adhere on semi-conductor powder. 
This principle is the same as that of electrode reaction, and it is thought here that Pt which adhered 
on semi-conductor powder carries out the duty of a cathode, as a semi-conductor - the above 
Ti02 others - SrTi03 etc. is used (strontium titanate). Disassembling alcohol and the organic 
substance more easily is also known rather than such a photocatalyst disassembles water, 
moreover, Ti02 etc. - it is indicated by JP,4-29393,B that the powder which made semi-conductor 
powder or this support Pt etc. has a killer cell operation to various microorganisms, tumor cells, 
etc., such as bacteria, an Actinomyces, mold, algae, and yeast, furthermore, Ti02 etc. - a 
photocatalyst has the deordorization effectiveness - JP,4-307066,A - moreover, OH radical 
generated when these receive an optical exposure in the condition of touching with the moisture in 
the oral cavity is made to generate dental plaque disintegration or a dental plaque - a disease 
germ - it is indicated by JP,3-20363,B that the germicidal action to a mu factor wardrobe bacillus is 
shown. 

[0005] It is Ti02 as mentioned above. It is the rutile mold Ti02 obtained by JP,2-6333 f A by carrying 
out vapor-phase-oxidation decomposition of the titanium tetrachloride, for example as the 
manufacture approach of the powder which adhered the metal on the surface of the particle. It is 
Ti02 by being first immersed into a stannous chloride water solution, and subsequently to the 
inside of a palladium-chloride water solution immersing powder. The method of making palladium 
adhere to a particle front face is indicated. Moreover, said JP,3-20363,B is made to suspend semi- 
conductor powder in a chloroplatinic acid water solution, and the optical electrocrystallization 
method for depositing platinum on a semi-conductor and the kneading method which kneads semi- 
conductor powder with platinum black are proposed by carrying out an optical exposure under 
nitrogen-gas-atmosphere mind. 
[0006] 

[Problem(s) to be Solved by the Invention] It is Ti02 as described above. It is very effective as a 
photocatalyst. especially the compound ultrafine particle that supported ultrafine particles, such as 
a metal and its oxide, on the front face of Ti02 ultrafine particle discovers said catalyst property of 



versatility which was carried out - high - it is expectable as an activity photocatalyst. The former 
and Ti02 The powder which made the metal etc. adhere to a particle front face is produced mainly 
by the liquid phase process, as described above. However, in order to produce in a liquid, the 
component contained in the liquid remains as an impurity into powder, and there is a problem that 
the activity as a catalyst will become low by it. although it is necessary to raise powdered purity in 
order to acquire the catalyst of high activity especially, or the correspondence is difficult in the case 
of a liquid phase process - or a production process ~ complicated - cost - it will become quantity; 
[0007] Moreover, in the case of a well-known liquid phase process, it is Ti02 conventionally. A 
metal is made to adhere to a Ti02 particle front face by powdered chemical preparation. Ti02 To 
generation and coincidence of an ultrafine particle, it is Ti02. Producing the compound ultrafine 
particle of nm order which supported ultrafine particles, such as a metal and its oxide, on the 
surface of the ultrafine particle at one step of process by the gaseous-phase method is not 
conventionally known, as far as this invention persons get to know. Furthermore, Ti02 of the 
anatase mold marketed Since powder is produced at low temperature as compared with a rutile 
mold, generally in the liquid phase process with them, Ti02 powder of a rutile mold with few 
impurities than an anatase mold is used as a start ingredient (refer to above-shown JP,2-6333,A). [ 
there are many impurities, therefore conventionally well-known ] However, on the other hand, it is 
Ti02 of a rutile mold. Powder has the difficulty that the activity of a photocatalyst is low as 
compared with an anatase mold. 

[0008] Therefore, the fundamental purpose of this invention is Ti02. It is in offering the compound 
ultrafine particle of nm order which supported ultrafine particles, such as a metal and its oxide, on 
the surface of the ultrafine particle. Furthermore, the purpose of this invention is Ti02 which 
supports ultrafine particles, such as a metal and its oxide. An ultrafine particle is Ti02 of both an 
anatase mold and a rutile mold. It is in offering the high activity which may discover various 
photocatalyst properties which were described above by the light of a comparatively wide range 
wavelength region, and the compound ultrafine particle of a high grade including an ultrafine 
particle. Other purposes of this invention are to offer the approach that the above compound 
ultrafine particles can be manufactured comparatively easily at one step of process by the 
gaseous-phase method. 
[0009] 

[Means for Solving the Problem] Ti02 whose particle size is 5-300nm according to this invention in 
order to attain said purpose from - the compound ultrafine particle which an ultrafine particle with a 
particle size [ of a minor diameter ] of 0.5-50nm projects from this on the becoming ultrafine particle 
front face, and it comes to support - it is - the above Ti02 an ultrafine particle - anatase mold 
Ti02 Rutile mold Ti02 The Ti02 system compound ultrafine particle characterized by including an 
ultrafine particle is offered. In a suitable mode, said ultrafine particles supported are at least one 
sort of metals chosen from the group which consists of Fe, Co, nickel, Cu, Ru, Rh, Pd t Ag, Pt, and 
Au, or/and a compound (the ceramics is included) of those. 

[0010] Furthermore, according to this invention, the approach for manufacturing the above 
compound ultrafine particles is also offered. The approach General formula Ti-M (however, M is at 
least one sort of elements chosen from the group which consists of Fe, Co, nickel, Cu, Ru, Rh, Pd, 
Ag, Pt, and Au.) The inside of the gas ambient atmosphere which contains oxygen or/and nitrogen 
for the raw material which consists of a presentation shown, [ whether the heating dissolution is 
carried out in an inert gas ambient atmosphere or nitrogen-gas-atmosphere mind, and the raw 
material which evaporated is made to react with the oxygen in the above-mentioned ambient 
atmosphere, and ] or it reacts with oxygen after ultrafine particle generation - making - Ti02 from 
- it is characterized by producing the compound ultrafine particle which the ultrafine particle of a 




minor diameter projects and it comes to support from this on the becoming ultrafine particle front 
face. In a suitable mode, the alloy which consists of Ti50 - 99 atom %, and one to M element 50 
atom % as the above-mentioned raw material is used. 
[0011] 

[Function and Embodiment of the Invention] That this invention persons should attain said purpose, 
wholeheartedly, in case an alloy is fused with an arc etc. and an ultrafine particle is manufactured 
as a result of research, while using the gas ambient atmosphere which contains oxygen or/and 
nitrogen as the ambient atmosphere, an inert gas ambient atmosphere, or nitrogen-gas- 
atmosphere mind If the alloy of the presentation shown by general formula Ti-M (M=Fe, Co, nickel, 
Cu, Ru, Rh, Pd, Ag and Pt, or Au) is used as a hardener which dissolves with an arc etc., as shown 
in drawing 1 Ti02 from - it found out that the detailed compound ultrafine particle of nm level of the 
structure which ultrafine particles, such as a metal (M) of a minor diameter and its oxide (M-O), 
joined to the becoming ultrafine particle front face from this was produced. In this case, each Ti02 
An ultrafine particle is the anatase mold Ti02. An ultrafine particle or rutile mold Ti02 Although it 
consists of either of the ultrafine particles, it is Ti02 of both molds. An ultrafine particle generates, 
namely, the compound ultrafine particle produced - overall - a support particle (big particle of the 
path which is supporting the particle of a minor diameter) - Ti02 of an anatase mold from - Ti02 
of the becoming compound ultrafine particle and rutile mold from - it consists of becoming mixture 
of a compound ultrafine particle. Each Ti02 [ on the other hand ] The ultrafine particles of a minor 
diameter are only a metal (M) and its oxide, or a metal and its oxide are mixed and they exist rather 
than it is supported by the ultrafine particle. 

[0012] When the gas (inert gas or nitrogen gas) ambient atmosphere which contains oxygen as a 
controlled atmosphere is used, the compound ultrafine particle of the structure described above in 
the ultrafine particle generation process is produced. On the other hand, since the ultrafine particle 
generated in the ultrafine particle generation process does not serve as an oxide system when a 
controlled atmosphere does not contain oxygen, it is necessary to make it react with oxygen after 
that, and to change into an oxide system. Since the compound ultrafine particle of the structure 
which supported two or more M metal particles of a minor diameter more by the TiN particle 
generates when only nitrogen gas is used as a controlled atmosphere, it heat-treats and oxidizes in 
an oxygen ambient atmosphere (for example, atmospheric air) after that. By it, it is Ti02. The 
compound ultrafine particle of the structure which the metal (M) and its oxide (M-O) of a minor 
diameter joined on the surface of [ this ] the ultrafine particle is obtained. 
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CLAIMS 



[Claim 1] The member which the layer which consists of a particle which mainly has photocatalyst 
activity is formed on a base material, and has the photocatalyst function characterized by carrying 
out distributed combination of the particle with a mean particle diameter of less than 0.01 
micrometers in said particle layer. 

[Claim 2] The member which is a member which has a photocatalyst function according to claim 1 , 
and has the photocatalyst function characterized by carrying out distributed combination of the 
particle with a mean partjcle diameter of less than 0.01 micrometers 15% of the weight or more to 
the whole layer in said particle layer. 

[Claim 3] The member which has the photocatalyst function which the layer which consists of a 
particle which mainly has photocatalyst activity with a mean particle diameter of 0.02 micrometers 
or less is formed on a base material, and is characterized by the thing of said particle layer done at 
the maximum surface section for the distributed combination of the particle with a mean particle 
diameter of less than 0.01 micrometers at least. 

[Claim 4] The member which has the photocatalyst function which is the member which has a 
photocatalyst function according to claim 3, and is characterized by the thing of said particle layer 
done 15% of the weight or more to the whole layer at the maximum surface section for the 
distributed combination of the particle with a mean particle diameter of less than 0.01 micrometers 
at least. 

[Claim 5] The manufacture approach of a member of having the photocatalyst function 
characterized by applying and catenating the particle which has the photocatalyst activity which 
blended the particle with a mean particle diameter of less than 0.01 micrometers on the base 
material. 

[Claim 6] The manufacture approach of a member of having the photocatalyst function 
characterized by applying and calcinating a particle with a mean particle diameter of less than 0.01 
micrometers after applying the particle which has photocatalyst activity on a base material. 

[Claim 7] The manufacture approach of a member of having the photocatalyst function 
characterized by applying and fixing a particle with a mean particle diameter of less than 0.01 
micrometers after applying the particle layer which has photocatalyst activity on a base material 
and performing the process to calcinate. 



DETAILED DESCRIPTION 



[0001] 

[Industrial Application] This invention relates to the member in which the layer which has 
photocatalyst functions, such as antibacterial, deodorization, and antifouling, was formed on front 
faces, such as a tile, glass (mirror), a sanitary ware, building materials, or a resin plate, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] The approach of forming in a base material front face conventionally 
the thin film which consists of matter which has photocatalyst activity, such as anatase mold 
titanium oxide, on the surface of a base material as an approach of adding functions, such as 
antibacterial, antifouling property, and deordorization nature, is proposed. 
[0003] An anatase mold titanium oxide particle is kneaded to a binder as the one approach, and 
the approach of applying this to a base material front face, and heat-treating it is learned. 
[0004] As other approaches, these people indicated in JP,5-253544,A. A binder layer is formed in 
the front face of the plate-like part material which constitutes the wall surface, floor line, or head- 
lining side of habitation space. It is made to spray and adhere so that that part may expose to the 
front face of this binder layer the photocatalyst impalpable powder which makes anatase mold 
titanium oxide a subject from a binder layer. Subsequently, after heating in [ 300 degrees-C or 
more ] less than 900 degrees C and making a binder layer fuse, there is the manufacture approach 
of the plate-like part material equipped with the deordorization function characterized by cooling 
and making it make a binder layer solidify. 
[0005] 

[Problem(s) to be Solved by the Invention] The approach of kneading an anatase mold titanium 
oxide particle to a binder, and applying this to a base material front face, and heat-treating it was 
not enough as the property based on photocatalyst activity, such as deordorization, in order that a 
binder might cover a site [ activity / photocatalyst ]. 

[0006] Moreover, although other photocatalyst properties, such as an antibacterial function, were 
good besides the deordorization function when manufactured by the approach of JP,5-253544,A in 
[ 300 degrees-C or more ] less than 900 degrees C, film reinforcement was weak and especially 
less than 800 degrees C of abrasion resistance that solid phase sintering of titanium oxide particles 
does not produce were not enough. On the other hand, above 900 degrees C which solid phase 
sintering fully produces, anatase mold titanium oxide carried out phase transition to the rutile type 
titanium dioxide with low activity, and sufficient photocatalyst activity was not acquired. 
[0007] It aimed at offering the member which has sufficient film reinforcement, this invention having 
been made in view of the above situation, and maintaining photocatalyst activity. 
[0008] 

[Problem(s) to be Solved by the Invention] In this invention, the layer which consists of a particle 
which mainly has photocatalyst activity is formed on a base material that the above-mentioned 
technical problem should be solved, and the distributed combination of the particle with a mean 
particle diameter of less than 0.01 micrometers was made to be carried out at said particle layer. 
Or the layer which consists of a particle which mainly has photocatalyst activity with a mean 
particle diameter of 0.02 micrometers or less was formed on the base material, and even if there 




were few said particle layers, the distributed combination of the particle with a mean particle 
diameter of less than 0.01 micrometers was made to be carried out at the maximum surface 
section. 

[0009] A ceramic, a pottery ingredient, a metal, glass, thermosetting resin, thermoplastics, or those 
composites of the quality of the material of a base material are fundamentally good anything here. 
What kind of thing is fundamentally sufficient also as the configuration of a base material, for 
example, the thing of the complicated configuration of the accessory etc. is also available for the 
thing of the simple configuration of a tabular objects and cylindrical objects, spherical object, 
cylindrical object, cylindrical object, and prismatic form object, a prismatic form object in the air, etc. 
or a sanitary ware, a washstand, an organ bath, a sink, etc. [, such as a tile, a wallplate, and 
flooring, ] 

[0010] The particle layer which has photocatalyst activity is the semantics of the layer which 
consists of a particle which mainly has photocatalyst activity. Therefore, any matter other than the 
particle which has photocatalyst activity in this layer does not care about little ** rare ******, either. 
As such matter, the matter which has the electron capture effectiveness, such as silver, copper, 
platinum, palladium, gold, iron, nickel, cobalt, zinc, and a cuprous oxide, for example is mentioned. 
If the matter which has these electron capture effectiveness is contained, photocatalyst activity will 
improve more. 

[001 1] The particle which has photocatalyst activity is a semi-conductor particle which has 
sufficient band cap to demonstrate photocatalyst functions, such as an antibacterial function and a 
deordorization function. Although there is also an opinion (JP,4-29393,B) of carrying out an 
electrocution by impressing the electrical potential difference more than predetermined as a reason 
a photocatalyst particle has antibacterial, generally it thinks like the deordorization function for the 
active oxygen produced at the time of an optical exposure. In order to generate active oxygen, it 
requires that it is more nearly up than hydrogen generating potential when the location of the 
conduction band of a semi-conductor expresses with a band scheme, and there is upper limit of a 
valence band caudad from oxygen evolution potential. There are titanium oxide, strontium titanate, 
a zinc oxide, silicon carbide, gallium phosphide, a cadmium sulfide, a cadmium selenide, 3 
molybdenum sulfides, etc. in the semi-conductor which fulfills this condition. Moreover, since the 
location of a conduction band will be moved up if it atomizes, if it is an about 1-1 Onm particle, the 
tin oxide, a tungstic trioxide, ferric oxide, bismuth(lll) oxide, etc. can generate active oxygen. 
Among these, it is chemically stable, and since a particle with cheaply high activity can be 
obtained, especially anatase mold titanium oxide is desirable. 

[0012] Moreover, the maximum surface part of the base material which can be observed with an 
electron microscope as the maximum surface section of the layer which consists of a particle which 
has photocatalyst activity is shown. One of the examples is shown in drawing 1 . The layer which 
consists of a particle which mainly has photocatalyst activity consists of the particle 1 and the 
particle 2 with a mean particle diameter of less than 0.01 micrometers which have photocatalyst 
activity. Since a particle 2 is constituted by the ultrafine particle with a mean particle diameter of 
less than 0.01 micrometers, it has big surface energy and curved-surface energy. Therefore, 
particle 1 comrades are mutually combined by these potential energy that a particle 2 has. Or neck 
association with the insufficient particles which have photocatalyst activity is complemented. When 
the particle 2 is constituted by the matter which has photocatalyst activity, it is still more desirable 
here. Moreover, as shown in drawing 1 , when the particle 2 distributes and exists in homogeneity 
over the whole particle layer which has photocatalyst activity, it is more desirable. 
[0013] When a particle 2 exists only in the maximum surface section like drawing 2 , it is necessary 
to compensate with other approaches association of the particles inside the particle layer which 



• 

has photocatalyst activity. It is good as for 0.02 micrometers or less in the mean particle diameter 
of the particle inside the particle layer which has photocatalyst activity as the approach. Wear 
understands thing with the mean particle diameter of the particle inside a particle layer sufficient 
with 0.02-micrometer or less extent because being generated from the maximum surface and 
transfer of the shearing force which joins the maximum surface section are eased inside to the 
thing whose particle with a mean particle diameter of less than 0.01 micrometers is the need in the 
maximum surface section here. Moreover, as other approaches, burning temperature may be 
raised to about 800 degrees C, and neck section association may be formed. However, this 
approach is restricted when adding a particle with a mean particle diameter of less than 0.01 
micrometers after baking. It is because a particle will also carry out grain growth if it is made 800 
degrees C or more. 

[0014] Moreover, in drawing 1 and 2, between a base material and the particle layers which have 
.photocatalyst activity is considered that association is made by the above-mentioned potential 
energy. Since transfer of the shearing force which joins producing wear from the maximum surface 
and the maximum surface section is eased inside also in this part, association to that extent is 
fundamentally enough. Moreover, in the member which has this photocatalyst activity, binders, 
such as a cover coat and an inorganic vitreous material, may be minded between a base material 
and the particle layer which has photocatalyst activity. It is because affinity with a base material 
improves more. 
[0015] 

[Function] Since the filling factor of the maximum surface section is raised and photocatalysts 
come to be mutually combined by potential energy through a particle with a mean particle diameter 
of less than 0.01 micrometers by [ of the particle layer which has photocatalyst activity ] the 
distributed combination of the particle with a mean particle diameter of less than 0.01 micrometers 
being made to be carried out at least at the maximum surface section, overall film reinforcement is 
raised and it becomes possible to demonstrate sufficient abrasion resistance. 
[0016] 

[Example] Next, the manufacture approach of a member of having the above-mentioned 
photocatalyst activity is explained. The approach applies the particle which has the photocatalyst 
activity by which the particle with a mean particle diameter of less than 0.01 micrometers was 
blended for example, on the base material. The approach of calcinating, and the method of 
applying and calcinating a particle with a mean particle diameter of less than 0.01 micrometers 
after applying the particle layer which has photocatalyst activity on a base material, After applying 
the particle layer which has photocatalyst activity on a base material and performing the process to 
calcinate, a particle with a mean particle diameter of less than 0.01 micrometers is applied, and is 
performed by the approach of fixing. 

[0017] The particle which has the photocatalyst activity by which the particle with a mean particle 
diameter of less than 0.01 micrometers was first blended on the base material is applied, and how 
to calcinate is explained. A particle with a mean particle diameter of less than 0.01 micrometers is 
mixed to the particle which has photocatalyst activity first in this approach. It is better to make it 
have as big a filling factor as possible, where the smaller one of the porosity of the member finally 
obtained was good here, therefore this mixture is applied. It is better to blend a particle with a 
mean particle diameter of less than 0.01 micrometers and a larger particle than it for that purpose. 
However, it is better for said large particle to be 0.02 micrometers or less at the time of spreading 
at least, if adhesion with a base material is taken into consideration. Since the effectiveness by 
particle size blending shows up notably in case of twice [ more than ] the particle with a mean 
particle diameter of less than 0.01 micrometers, said large particle is desirable. Moreover, as for a 





particle with a mean particle diameter of less than 0.01 micrometers, consisting of matter which 
has photocatalyst activity is desirable. 

[0018] The approach of forming the particle layer which has photocatalyst activity on a base 
material is performed by applying the above-mentioned compound to a base material. In this case, 
when the above-mentioned compound is applied as sol suspension, it is desirable from being easy 
to apply to homogeneity and being easy to control particle size. Moreover, since the method of 
application tends to control that there are few amounts of the solution to be used and they end, and 
thickness, its spray coating method is desirable. 

[0019] The approach of fixing to a base material is performed heat-treating at the low temperature 
which is extent in which the applied particle does not carry out grain growth notably, and by heat- 
treating at less than 800 degrees C preferably, making a particle with a mean particle diameter of 
less than 0.01 micrometers remain. 

[0020] Next, how to apply and calcinate a particle with a mean particle diameter of less than 0.01 
micrometers is explained after applying the particle layer which has photocatalyst activity on a base 
material. The approach of applying the particle layer which has photocatalyst activity on a base 
material is desirable from being easy to apply applying the sol suspension which has photocatalyst 
activity to homogeneity, and tending to control particle size. Moreover, it is more desirable from a 
viewpoint of adhesion with a base material for the mean particle diameter of the sol which has 
photocatalyst activity to be 0.02 micrometers or less. Moreover, since the method of application 
tends to control that there are few amounts of the solution to be used and they end, and thickness, 
its spray coating method is desirable. 

[0021] Then, before applying a particle with a mean particle diameter of less than 0.01 
micrometers, said spreading object may be dried. A particle with a mean particle diameter of less 
than 0.01 micrometers becomes easy to enter the gap of the particle which has photocatalyst 
activity by doing so. 

[0022] The approach of applying a particle with a mean particle diameter of less than 0.01 
micrometers is also desirable from being easy to apply applying the sol suspension of a particle 
with a mean particle diameter of less than 0.01 micrometers to homogeneity, and tending to control 
particle size. As for a particle with a mean particle diameter of less than 0.01 micrometers, 
consisting of matter which has photocatalyst activity is desirable. 
[0023] The adhesion over a base material can be improved by calcinating after that. The 
temperature is performed heat-treating at the low temperature which is extent in which the applied 
particle does not carry out grain growth notably, and by heat-treating at less than 800 degrees C 
preferably. 

[0024] (Example 1) Specified quantity mixing of the ammonia amalgam-decomposition mold 
suspension of the titanium oxide sol of 0.004 micrometers of mean diameters was carried out at 
the ammonia amalgam-decomposition mold suspension of the titanium oxide sol of 0.01 
micrometers of mean diameters, and it calcinated at 750 degrees C after spreading with the spray 
coating method to the tile substrate of 1 5cm angle. At this time, the mean diameter of the titanium 
oxide sol in titanium oxide sol additive-free [ of 0.004 micrometers of mean diameters ] was 0.04 
micrometers. About the obtained sample, abrasion resistance, the deodorization property, and the 
antibacterial property were evaluated. 

[0025] Abrasion resistance performed sliding wear which used the plastics rubber, and compared 
and evaluated change of an appearance. An evaluation index is shown below. 
O with no change to :40 times round trip - sliding below more than O:10 time 40 time - a blemish - 
- entering - a titanium oxide layer - sliding below more than exfoliation **:5 time 10 time - a 
blemish - entering - a titanium oxide layer - sliding below exfoliation x:5 time - a blemish - 



# 



entering - a titanium oxide layer - exfoliation [0026] The deodorization property was evaluated by 
measuring R30 (L). R30 (L) be an elimination factor after an optical exposure, the field which 
specifically formed the particle layer which have the photocatalyst activity of a sample in the 
glassware of 1 1 L be arrange in distance of 8cm from the light source (BLB fluorescent lamp 4W), 
and it pour in into a container and be obtain by measure the concentration change when carry out 
an optical exposure for 30 minutes so that it may become the initial concentration of 3 ppm about 
methyl mercaptan gas. 

[0027] The antibacterial property was examined using Escherichia coli (Escherichia coli W31 10 
share). The glass plate (100x100) which trickled 0.15ml (10000-50000CFU) of fungus liquid was 
stuck to the field in which the particle layer which has the photocatalyst activity of the member 
beforehand sterilized by ethanol 70% was formed, and it considered as the sample. The fungus 
liquid of the sample which irradiated the white LGT (3500 luxs) after the exposure for 30 minutes 
was wiped with sterile absorbent gauze, it collected to 10ml of physiological salines, the survival 
rate of a bacillus was searched for, and it considered as the index of evaluation. An evaluation 
index is shown below. 

+ ++ : 10% [ of below survival rates ] ++ of Escherichia coli : Below 10% or more survival rate [ of 
Escherichia coli / 30% ] + : Less than 70% of 30% or more survival rates of Escherichia coli - : 70% 
or more of survival rates of Escherichia coli [0028] Consequently, about the deodorization property, 
even if the amount of the titanium oxide sol of 0.004 micrometers of mean diameters was any, the 
good result was indicated to be 90% or more. Moreover, also about the antibacterial property, even 
if the amount of the titanium oxide sol of 0.004 micrometers of mean diameters was any, the good 
result was indicated to be +++. About abrasion resistance, change was accepted with the amount 
of the titanium oxide sol of 0.004 micrometers of mean diameters, and it became O at 15 % of the 
weight or more that it was x at 10 or less % of the weight. 

[0029] (Example 2) After applying the ammonia amalgam-decomposition mold suspension of the 
titanium oxide sol of 0.01 micrometers of mean diameters to the tile substrate of 15cm angle with 
the spray coating method and drying, specified quantity spreading of the ammonia amalgam- 
decomposition mold suspension of the titanium oxide sol of 0.004 micrometers of mean diameters 
was carried out with the spray coating method, and it calcinated at 750 degrees C. At this time, the 
mean diameter of the titanium oxide sol in titanium oxide sol additive-free [ of 0.004 micrometers of 
mean diameters ] was 0.04 micrometers. About the obtained sample, abrasion resistance, the 
deodorization property, and the antibacterial property were evaluated. 

[0030] Consequently, about the deodorization property, even if the amount of the titanium oxide sol 
of 0.004 micrometers of mean diameters was any, the good result was indicated to be 90% or 
more. Moreover, also about the antibacterial property, even if the amount of the titanium oxide sol 
of 0.004 micrometers of mean diameters was any, the good result was indicated to be +++. About 
abrasion resistance, change was accepted with the amount of the titanium oxide sol of 0.004 
micrometers of mean diameters, and it became O at 15 % of the weight or more that it was x at 10 
or less % of the weight. 

[0031] (Example 3) The ammonia amalgam-decomposition mold suspension of the titanium oxide 
sol of 0.01 micrometers of mean diameters was calcinated at 850 degrees C after spreading with 
the spray coating method to the tile substrate of 15cm angle. The crystal mold of the titanium oxide 
at this time was an anatase mold, that mean particle diameter is 0.1 micrometers, and the neck 
section was observed between particles. Specified quantity spreading of the ammonia amalgam- 
decomposition mold suspension of the titanium oxide sol of 0.004 micrometers of mean diameters 
was carried out with the spray coating method after that, it calcinated and fixed at 1 1.O degree C, 
and the sample was obtained. About the obtained sample, abrasion resistance, the deodorization 



property, and the antibacterial property were evaluated. 

[0032] Consequently/about the deodorization property, even if the amount of the titanium oxide sol 
of 0.004 micrometers of mean diameters was any, the good result was indicated to be 80% or 
more. Moreover, also about the antibacterial property, even if the amount of the titanium oxide sol 
of 0.004 micrometers of mean diameters was any, the good result was indicated to be ++ - +++. 
About abrasion resistance, change was accepted with the amount of the titanium oxide sol of 0.004 
micrometers of mean diameters, and it became O at 15 % of the weight or more that it was O at 10 
or less % of the weight. 
[0033] 

[Effect of the Invention] The layer which consists of a particle which mainly has photocatalyst 
activity is formed on a base material, and in said particle layer [ whether the distributed 
combination of the particle with a mean particle diameter of less than 0.01 micrometers is made to 
be carried out, and ] The layer which consists of a particle which mainly has photocatalyst activity 
with a mean particle diameter of 0.02 micrometers or less is formed on a base material. Or by [ of 
said particle layer ] the distributed combination of the particle with a mean particle diameter of less 
than 0.01 micrometers being made to be carried out at least at the maximum surface section 
Sufficient film reinforcement is obtained maintaining photocatalyst activity. 



